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(54) HYDROGEN SUPPLY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lightweight hydrogen 
supply system using an aqueous solution capable of storing 
hydrogen and causing no change in the hydrogen concentration 
in a fuel solution. 

SOLUTION: The hydrogen supply system is provided with a 
storage tank 1 1 storing the hydrogen-containing solution having 
high hydrogen concentration and a catalyst 1 2 for separating 
hydrogen from the hydrogen-containing solution and is 
structured to provide a recovery tank 14 for recovering a 
solution left after hydrogen is released by the catalyst from the 
hydrogen-containing solution. The recovery tank and the storage 
tank are each formed by partitioning a tank into two by a 
partition member and the partition member is formed movable to 
change the volume of the recovery tank and the storage tank. 
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(54) HYDROGEN SUPPLY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lightweight hydrogen 
supply system using an aqueous solution capable of storing 
hydrogen and causing no change in the hydrogen concentration in a 
fuel solution. 

SOLUTION: The hydrogen supply system is provided with a storage 
tank 1 1 storing the hydrogen-containing solution having high 
hydrogen concentration and a catalyst 1 2 for separating hydrogen 
from the hydrogen-containing solution and is structured to provide 
a recovery tank 14 for recovering a solution left after hydrogen is 
released by the catalyst from the hydrogen-containing solution. 
The recovery tank and the storage tank are each formed by 
partitioning a tank into two by a partition member and the partition 
member is formed movable to change the volume of the recovery 
tank and the storage tank. 
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use of this translation . 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydrogen distribution system characterized by having the recovery tank which is the hydrogen 
distribution system equipped with the storage tank which stores a hydrogen content solution, and the catalyst 
into which hydrogen is made to separate from said hydrogen content solution, and collects the solutions after 
emitting hydrogen according to said catalyst from said hydrogen content solution. 
[Claim 2] Said recovery tank and storage tank are a hydrogen distribution system according to claim 1 
characterized by being the container with which the batch was formed by two by the diaphragm in one tank, and 
said diaphragm enabling it to change the volume of said recovery tank and said storage tank as movable. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hydrogen distribution system which fitted reuse of a 
hydrogen content solution especially about the hydrogen distribution system used for a fuel cell powered 
vehicle etc. 
[0002] 

[Description of the Prior Art] As an approach of storing the hydrogen which is the fuel of a fuel cell or a 
hydrogen fueled engine, the approach of dissolving hydrogen in a solution is learned. For example, the liquid 
which melted the metaled lithium and the compound of boron and hydrogen in water is raised as an example as 
carried by the Nihon Keizai Shimbun morning paper on May 7, Heisei 12. If this solution makes catalysts, such 
as a titanium system, touched, it will generate hydrogen gas in ordinary temperature and ordinary pressure. 
Moreover, the solution after generating hydrogen gas can dissolve and reuse hydrogen again by blowing 
hydrogen. 
[0003] 

[Problem(s) to be Solved by the Invention] The following problems can be considered when the solution which 
can store such hydrogen is used for a fuel cell powered vehicle, a hydrogen fueled car, etc. 
[0004] If a catalyst is passed, the water solution (henceforth a "fuel solution") with which hydrogen melted into 
high concentration will emit hydrogen gas, and will turn into a water solution (henceforth a "recovery solution") 
into which low-concentration hydrogen melted. If this recovery solution is returned to the tank of a fuel solution 
as it is, the hydrogen concentration of the whole fuel solution in a tank will fall. From the fuel solution with 
which hydrogen concentration fell, hydrogen cannot be generated efficiently. Therefore, the policy which 
maintains the hydrogen concentration of a fuel solution highly is called for. Here, the water solution with which 
hydrogen melted into high concentration is a hydrogen content solution given in a claim, and the water solution 
into which low-concentration hydrogen melted is a solution after emitting the hydrogen of a publication to a 
claim. 

[0005] Moreover, even if it faces the hydrogen concentration of a fuel solution maintaining highly, it is not 
desirable that the weight and the volume of a system become large. Therefore, the policy which can make the 
weight and the volume of a system small is called for. 

[0006] So, in this invention, when a hydrogen content solution is used for a fuel cell powered vehicle etc., there 
is no problem of degradation which was described above, and also in case it is supply of a fuel solution and 
discharge of a recovery solution, it aims at offering the high hydrogen distribution system of convenience. 
[0007] 

[Means for Solving the Problem] In order to solve said technical problem, it is the hydrogen distribution system 
equipped with the storage tank which stores a hydrogen content solution, and the catalyst into which hydrogen 
is made to separate from said hydrogen content solution, and it constituted from invention of claim 1 so that it 
might have the recovery tank which collects the solutions after emitting hydrogen according to said catalyst 
from said hydrogen content solution. 

[0008] A recovery solution can be stored in the recovery tank formed separately, and it can avoid mixing it with 
a storage tank with a fuel solution by doing in this way. Therefore, the amount of generating hydrogen does not 
fall, without the hydrogen concentration of a fuel solution falling. Moreover, a user can also be exactly told 
about the amount of residual fuel solutions by adding the easy configuration that at least water has residual fuel 
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detection means, such as a sensor, to a storage tank. 

[0009] Moreover, it was a hydrogen distribution system according to claim 1 , and said recovery tank and 
storage tank used one tank as the container with which the batch was formed in two by the diaphragm, and they 
constituted said diaphragm from invention of claim 2 so that the volume of said recovery tank and said storage 
tank could be changed as movable. 

[0010] By doing in this way, there are many fuel solutions, there are few fuel solutions, when there are few 
recovery solutions, it can be large in the volume of a storage tank, and the volume of a recovery tank can be 
made small, and the both sides of a fuel solution and a recovery solution can be stored by moving a diaphragm 
and making the volume ratio reverse, when there are many recovery solutions, with the volume of the whole 
tank not enlarged. 

[001 1] It is desirable to prepare especially the bulb which can make said path blockade in the middle of the path 
which pours a hydrogen content solution from a storage tank to a recovery tank in the configuration of 
invention of claim 2. 

[0012] In such a configuration, if a fuel solution is paid to a storage tank after shutting said bulb when 
supplying a new fuel solution to a storage tank in the stand which supplies a fuel solution, a diaphragm will 
move automatically because the internal pressure of a storage tank goes up, and the volume of a storage tank 
will become large. The volume of a recovery tank can become small at this and coincidence, and a recovery 
solution can be made to discharge from a recovery tank. 

[0013] Moreover, the volume of a storage tank can be made eternal, the bulb which can make a path blockade 
can be prepared in a part of path of the fuel solution which leads to a catalyst from a storage tank, and it can 
also be made to constitute in the configuration of invention of claim 1 , so that the opening of the fuel solution of 
a storage tank can also be sealed further. 

[0014] By doing in this way, in the case of supply of a fuel solution, high-pressure nitrogen gas is put in 
together with a fuel solution, and by making said opening seal, in case a fuel solution is supplied to a catalyst, it 
can supply smoothly using the atmospheric pressure of said air or nitrogen gas. 

[001 5] Moreover, by preparing the bulb which can make the path which leads to a recovery tank from a catalyst 
blockade in the configuration of invention of claim 1 or claim 2, it can constitute so that a pressure can be put 
on a recovery tank, and it can also constitute so that a recovery tank may be equipped with gas inhalation 
opening which sends in the compressed air or the compressed nitrogen gas. 

[0016] In case a recovery solution is made to discharge from a recovery tank by doing in this way in a stand, 
low-pressure air or low-pressure (0.2-0. 3MPa) nitrogen gas can be sent in from a part different from the exhaust 
port of a recovery solution, and a recovery solution can be made to discharge smoothly. 

[0017] Moreover, as for the opening of the fuel solution to a storage tank, and the exhaust port of the recovery 
solution from a recovery tank, it is desirable to enable it to connect to coincidence the supply hose of a fuel 
solution and the discharge hose of a recovery solution which installed two pipes in one side by side, and were 
installed in the stand. 

[001 8] By doing in this way, the mistake of a failure of the hose for supply or the hose for discharge to connect 
can be prevented. In addition, especially the hose for supply and the hose for discharge are suitable, if the 
configuration of a connection part is changed so that it cannot connect conversely. 

[0019] Moreover, it is also desirable to establish the device in which at least water equips a storage tank with 
residual fuel solution detection means, such as a sensor, and a driver etc. is told about the amount of residual 
fuel solutions. By such configuration, a driver etc. can check the amount of residual fuel solutions. 
[0020] 

[Embodiment of the Invention] The gestalt of the operation of this invention to the following is explained 
referring to a drawing suitably. Drawing 1 is the block diagram of the hydrogen distribution system concerning 
the gestalt of operation of the 1st of this invention, and a fuel cell. 

[0021] The hydrogen distribution system 10 concerning the gestalt of the 1st operation mainly consists of a 
storage tank 1 1, a hydrogen generator 13 which has a catalyst 12, and a recovery tank 14. 
[0022] A storage tank 1 1 is a tank which stores the fuel solution which dissolved high-concentration hydrogen. 
The storage tank 1 1 is equipped with the opening 16 for supplying a hydrogen content solution in a stand, and 
the path 20 which sends a hydrogen content solution to the hydrogen generator 13 and degassing opening which 
is not illustrated. Moreover, at least water equips a storage tank 1 1 with residual fuel detection means (not 
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shown), such as a sensor, and it has equipment which tells users, such as a driver, about the amount of residual 
fuel solutions. Check valve 19a in which conduction is possible is prepared only in the direction which goes 
into an opening 16 so that the hydrogen content solution in a storage tank 1 1 may not flow backwards. The path 
20 which leads to the hydrogen generator 13 from a storage tank 1 1 is equipped with the pump 17 for 
conveying the hydrogen content solution in a storage tank 1 1 to the hydrogen generator 13. In addition, a 
hydrogen content solution is the liquid which melted the compound of a lithium, boron, and hydrogen in water, 
and if hydrogen can be dissolved and catalysts, such as a titanium system, are made to be touched further, it can 
generate hydrogen in ordinary temperature ordinary pressure. 

[0023] The hydrogen generator 13 has the catalyst 12 of a titanium system inside, if conduction of the hydrogen 
content solution is carried out, will generate hydrogen gas and will supply hydrogen gas to a fuel cell 15. 
[0024] The recovery tank 14 is a tank which collects the recovery solutions which are hydrogen content 
solutions with which hydrogen gas was enough generated by the hydrogen generator 13, and hydrogen 
concentration became low. As for the capacity of the recovery tank 14, it is desirable to secure the volume more 
than a storage tank 1 1 and an EQC so that all the fuel solutions that suited the storage tank 1 1 can hold. The 
hydrogen generator 1 3 and the recovery tank 14 lead at the path 21 , and in the middle of the path 21 , it has 
check valve 19c so that a hydrogen content solution may flow only to recovery Tanggu. If the recovery tank 14 
is covered with the recovery solution of a constant rate, since a recovery solution must be discharged, the 
recovery tank 14 is equipped with the exhaust port 18 for discharging a recovery solution in a stand etc. Check 
valve 19b is prepared in the exhaust port 18 so that it may flow only in the direction which a recovery solution 
discharges. Since discharge of a recovery solution and supply of a fuel solution usually need to be performed to 
coincidence, the exhaust port 18 is installed in one side by side with an opening 16. In addition, a storage tank 
1 1 and the recovery tank 14 may be constituted on another object, and a batch may constitute the tank of one 
from a diaphragm in two. 

[0025] Thus, a storage tank 1 1 is independently equipped with the recovery tank 14, and is characterized by 
installing an opening 16 and an exhaust port 1 8 in one side by side further so that the hydrogen distribution 
system 10 may set aside a fuel solution and a recovery solution and may collect them. 
[0026] The hydrogen distribution system constituted as mentioned above acts as follows. The fuel solution 
stored in the storage tank 1 1 will be conveyed through a path 20 to the hydrogen generator 13 with a pump 17, 
if switches, such as a fuel cell powered vehicle, are turned on. The fuel solution included in the hydrogen 
generator 13 generates hydrogen by touching a catalyst 12. The generated hydrogen is supplied to a fuel cell as 
a fuel. Hydrogen concentration becomes low and the hydrogen content solution which generated hydrogen by 
the hydrogen generator 13 is conveyed through a path 21 as a recovery solution to the recovery tank 14. When 
the fuel solution in a storage tank 1 1 has run short, the recovery solution in the recovery tank 14 has filled, and 
recovery of a recovery solution and supply of a fuel solution are needed. 

[0027] In case a fuel solution is supplied in a stand, supply / discharge hose (not shown) of a stand connectable 
with coincidence is connected with both the openings 16 and exhaust ports 1 8 which were installed side by side, 
and supply of the fuel solution to a storage tank and discharge of the recovery solution from a recovery tank are 
performed to coincidence. 

[0028] As mentioned above, according to the hydrogen distribution system 1, the low recovery solution of 
hydrogen concentration does not mix in a fuel solution by having had the recovery tank 14 independently [ a 
storage tank 11]. Therefore, since the hydrogen concentration in a fuel solution does not fall, the fall of the 
amount of generating hydrogen can be prevented. Moreover, since an opening 16 and an exhaust port 18 are 
installed in one side by side and it enables it to connect the hose the object for supply of a stand, and for 
discharge to coincidence, by forgetting to attach the hose for discharge, for example, it can be forgotten to 
collect recovery solutions or the mistake to which a recovery solution is flooded can be prevented. Moreover, 
speeding up of an activity can also be attained because the hose the object for discharge and for supply is 
connectable with coincidence. 

[0029] Next, the gestalt of operation of the 2nd of this invention is explained. Drawing 2 is the block diagram of 
the hydrogen distribution system concerning the gestalt of the 2nd operation. In addition, about the same part, 
the same sign is substantially attached with the gestalt of the 1st operation, and detailed explanation is omitted. 
[0030] The hydrogen distribution system 30 concerning the gestalt of the 2nd operation is characterized by 
dividing a storage tank 31 and the recovery tank 32 with the bridgewall 33 which is a movable diaphragm. The 
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whole tank by which the storage tank 31 and the recovery tank 32 were set is carrying out the configuration of 
the shape of a column of fanning, and the bridgewall 33 is supported rotatable centering on the rotation support 
shaft 34 which exists at the core of the fan. Between **** 35 which serve as a curved surface of the arc of a fan 
among a bridgewall 33 and the whole tank, it has the seal member 36 so that a fuel solution and a recovery 
solution may not be mixed. Although a bridgewall 33 rotates according to the volume ratio of a fuel solution 
and a recovery solution and it can move, since a fuel solution and a recovery solution will be mixed if it moves 
outside the end of**** 35, the both sides of the end of **** 35 are equipped with Stoppers 37a and 37b, 
respectively. In addition to the pump 1 7, the path 20 which leads to the hydrogen generator 1 3 from a storage 
tank 31 is equipped with the bulb 38 which opens and closes a path 20. 

[0031] The hydrogen distribution system 30 constituted as mentioned above acts as follows. When the fuel 
solution is contained in the storage tank 31 to the limit, the bridgewall 33 got down by recovery Tanggu, and is 
in contact with stopper 37b. When the hydrogen distribution system 30 is operating, the bulb 38 is opened and 
the fuel solution in a storage tank 31 is conveyed by the hydrogen generator 13 one by one with a pump 17. If a 
fuel solution is conveyed with a pump 17, the pressure in a storage tank 31 falls, and since a recovery solution is 
pushed in through a path 21 from the hydrogen generator 13, on the other hand, an internal pressure will go up 
the recovery tank 32. By the differential pressure of this storage tank 31 and the recovery tank 32, since a 
bridgewall 33 moves to a storage tank 31 side, a bridgewall 33 will be located in the location according to the 
volume ratio of a fuel solution and a recovery solution so that the internal pressure of a storage tank 31 and the 
recovery tank 32 may become the same. 

[0032] When the fuel solution has been exhausted, it is necessary to supply a fuel solution, and it is necessary to 
discharge a recovery solution to coincidence. At this time, supply / discharge hose (not shown) is connected, 
and where a bulb 38 is shut, a fuel solution is fed to a storage tank 31 in a stand. If a fuel solution is fed by the 
storage tank 31, since the internal pressure of a storage tank 31 will become high, a bridgewall 33 moves to the 
recovery tank 32 side according to this. If a bridgewall 33 moves to the recovery tank 32 side, since a recovery 
solution will not flow to a path 21 side by check valve 19c, it is discharged from an exhaust port 18 outside. In 
addition, when there is no check valve 19c and the back flow to a path 21 is prevented by the bulb 38, a 
recovery solution can be made to discharge from an exhaust port 1 8. 

[0033] Thus, in the hydrogen distribution system 30, the volume of the whole tank can be distributed to a 
storage tank 31 and the recovery tank 32 according to the volume ratio of a fuel solution and a recovery solution 
by having made movable the bridgewall 33 of a storage tank 31 and the recovery tank 32. Therefore, the 
volume of the whole tank can be finished in abbreviation one half compared with the case where a bridgewall 
33 does not move, and can attain miniaturization, lightweight-izing, as a result lightweight-ization of a fuel cell 
powered vehicle etc. for a hydrogen distribution system. Moreover, supply of a fuel solution and coincidence 
can be made to be able to move a bridgewall 33 to the recovery tank 32 side automatically, and a recovery 
solution can be made to discharge from an exhaust port 1 8 further by forming a bulb 38 in a path 20, and shut 
and supplying a bulb 38 at the time of fuel solution supply. Moreover, since the location of a bridgewall 33 
shows the residue of a fuel solution, it can equip the sensor which detects the location of a bridgewall 33, and 
can also make the residue of a fuel solution detect in the hydrogen distribution system 30. 

[0034] Next, the gestalt of operation of the 3rd of this invention is explained. Drawing 3 is the block diagram of 
the hydrogen feeder concerning the gestalt of operation of the 3rd of this invention. In addition, in the gestalt of 
the 3rd operation, about the same part, the same sign is substantially attached with the gestalt of the 1 st and the 
2nd operation, and detailed explanation is omitted. 

[0035] The hydrogen distribution system 40 concerning the gestalt of the 3rd operation is having the gas 
inhalation opening 44 which can equip the path 20 which leads to the hydrogen generator 1 3 from a storage 
tank 41 with the bulb 43 which can open and close a path 20, and can put the compressed air into it from the 
exterior at the recovery tank 42, and gives the description to conveyance of a fuel solution and the discharge 
approach of a recovery solution. 

[0036] The storage tank 41 and the recovery tank 42 of the hydrogen distribution system 40 are constituted so 
that eternally [ the volume ]. 19d of check valves is prepared in the gas inhalation opening 44 so that air may 
flow only in the direction of the recovery tank 42 from the exterior. Moreover, since check valve 19a is 
prepared also in the opening 16 of a storage tank 41, a storage tank 41 can be made to seal and can put a 
pressure. In addition, in the storage tank 41 and the recovery tank 42, as for the path 20 and the exhaust port 1 8, 
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the tank is caudad formed so that the flow of a fuel solution and a recovery solution may become smooth. 
Moreover, not only a thing but the bulb and lid which are twisted to said check valve 19a can also be used for 
the approach of sealing a storage tank 41 . 

[0037] The hydrogen distribution system 40 which has the above configurations acts as follows. When 
supplying a fiiel solution to a storage tank 41, where a bulb 43 is closed, the high-pressure nitrogen gas 
stabilized chemically is also fed from an opening 16 to a fuel solution and coincidence. By doing in this way, it 
is going to leave a fuel solution from a path 20 with the pressure of high-pressure nitrogen gas. Therefore, the 
fuel solution of optimum dose is sendable into the hydrogen generator 13 by adjusting a bulb 43. That is, a fuel 
solution can be conveyed even if it does not have a pump like the gestalt of the 1 st and the 2nd operation. 
[0038] When discharging a recovery solution from the recovery tank 42, where the connector for discharge is 
connected to an exhaust port, the compressed air is fed from the gas inhalation opening 44. Since the volume of 
the recovery tank 42 is eternal when it does in this way, the internal pressure of the recovery tank 42 can 
become high, and a recovery solution can be made to discharge from the exhaust port 1 8 which has the recovery 
tank 42 caudad. 

[0039] As mentioned above, although the gestalt of operation of this invention was explained, this invention is 
not restricted to the gestalt of said operation. For example, speaking of the location of a pump 17, a bulb 38, and 
a bulb 43, it must necessarily be in a path 20 and can also prepare in the direction of a path 21 . This can be 
suitably changed according to conveyance of a hydrogen content solution, the ease of carrying out of flow 
regulation, etc. Moreover, it can combine with the gestalt of the 2nd operation and can also carry out, 
combining the gestalt of the 3rd operation suitably. That is, it is possible to move a bridgewall suitably 
according to the volume ratio of a fuel solution and a recovery solution etc., applying high pressure to a storage 
tank. Furthermore, the hydrogen content solution used for the hydrogen distribution system of this invention 
also has a possibility of generating hydrogen gas also in parts other than hydrogen generator 13. Therefore, 
since it is also considered that conveyance of a fuel solution becomes impossible when hydrogen gas is 
generated in a path, according to the configuration of a path, the reservoir section for carrying out gas drainage 
suitably can also be prepared. Moreover, the bulb for adjusting internal pressure to a storage tank and a recovery 
tank, or carrying out gas drainage to them can also be prepared suitably. Moreover, although the hydrogen 
distribution system was used for the fuel cell with the gestalt of said operation, this invention can be used also 
not only for a fuel cell but for the equipment which uses hydrogen as a fuel etc., for example, a hydrogen fueled 
engine. 
[0040] 

[Effect of the Invention] Since a recovery solution can be stored in the recovery tank formed separately, 
according to invention according to claim 1 , a recovery solution and a fuel solution do not mix it with a storage 
tank, as explained in full detail above. Therefore, while the mileage of a fuel cell powered vehicle etc. 
progresses, it can prevent that the hydrogen concentration in a fuel solution does not fall and the amount of 
generating hydrogen falls. 

[0041] Moreover, according to invention indicated to claim 2, since the volume of a storage tank and a recovery 
tank can be adjusted according to the volume of a fuel solution and a recovery solution, the volume of the whole 
tank by which the storage tank and the recovery tank were set can be made small, consequently miniaturization 
of a fuel cell powered vehicle etc. and lightweight-ization can be attained. 

[Translation done.] 
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